
















 
 
 

APPENDIX A 





 
 
 

APPENDIX B 













































































































































































































 
 
 

APPENDIX C 







 
 
 

APPENDIX D 



















































































































































 
 
 

APPENDIX E 





 2

PROGRAM ORGANIZATION AND RESPONSIBILITY 
 
The Project Manager of BENNETT ENVIRONMENTAL ASSOCIATES, INC. is responsible for the 
quality of work produced.  The Project Manager directs the QA/QC Program to document the control of 
field efforts and resulting data. 
In this capacity, the Project Manager is expected to do the following: 
  

1.  Prepare detailed QC plans; 
  
2.  Obtain analytical and sampling procedures reference materials; 
 
3. Ensure that all field test and measurement equipment is maintained and calibrated 

properly; 
 

4. Monitor quality assurance activities to ensure conformance with authorized policies and 
procedures, sound practices and to recommend improvements as necessary; 

 
5. Ensure that all field sampling is conducted in accordance with guidelines contained 

herein; 
 

6. Oversee all field sampling efforts to detect conditions which might directly or indirectly 
jeopardize the utility of resulting analytical data, such as improper calibration of 
equipment or cross-contamination through improper storage of samples; 

 
7. Ensure that sample handling procedures are adequate for the sample types received; and 

 
8.  Inspect the quality of purchased sampling materials. 

    
SAMPLE MANAGEMENT, COLLECTION, AND PREPARATION 
 
Introduction 
 
Sample management and stringent documentation are essential for successful quality assurance.  The 
procedures in this section are designed to ensure collection of samples which truly represent the matrix 
being sampled by eliminating trace levels of contaminants from external sources.    
 
Sample Management 
 
The management of samples, up to the point of delivery to the laboratory either by courier or in person, is 
under the supervision of the Project Manager, who will ensure that samples are collected, labeled, 
preserved, stored, and transported according to the prescribed methods.  If significant deviations from the 
sampling protocol occur, resulting in a suspected compromise of the sample integrity, all samples 
collected during the sampling effort prior to correction of the procedure will be discarded and fresh 
samples collected. 
 
 
 
Sample Collection 
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Groundwater  
Groundwater samples will not be collected immediately following well development.  Sufficient 
time will be allowed for groundwater to stabilize and approach chemical equilibrium with the 
well construction materials.  Monitoring wells will be sampled in accordance with the following 
sampling procedures: 

 
1. Identify the well and record the well number on the Monitoring Well Sampling Log 

(attached). 
 

2. Open the well cap and measure total organic volatile (TOV) concentrations at the 
wellhead with the use of a portable photoionization detector.  Record levels detected. 

 
3. Measure groundwater level to the nearest 0.01 feet from the top of the well casing using a 

water level indicator.  The water level measurement will be taken from a permanent 
reference point on the well casing.  The indicator will be lowered into the well casing 
with care to provide for the least degree of disturbance to the water surface.  The 
measurement of well depth will only be collected after sampling is completed to avoid 
the resuspension of settled solids from the formation.  Record water level on a 
Monitoring Well Sampling Log (attached).  Water level indicators will be 
decontaminated between wells. 

 
4. The volume of standing water in the well casing will be calculated and recorded on the 

Monitoring Well Sampling Log. 
 

5. Purging and sampling should proceed in progression from least to most contaminated 
well, if known.  A low-flow pump with a flow-through cell is preferred.  The pump 
should be lowered to the middle of the screened interval or slightly above.  The pump is 
started at its lowest speed setting and slowly increased until discharge occurs.  The water 
level indicator should be used to monitor drawdown within the well and the pump speed 
adjusted until there is little or no drawdown (<0.3').  Water level and pumping rates will 
be monitored every three to five minutes.   

 
6. During well purging (at least three (3) well volumes), monitor indicator parameters: 

temperature, pH, conductivity and dissolved oxygen.  These parameters are considered to 
be stabilized when three consecutive readings taken three to five minutes apart are within 
+/-0.1 for pH, +/- 3% for conductivity, and +/- 10% for dissolved oxygen.  Upon 
stabilization, the concentration will be recorded on the Monitoring Well Sampling Log.  
Other sampling methods may be used with compound specific parameters used to 
determine stabilization. 

 
7. Samples will be placed into laboratory sterilized and/or preserved, pre-labeled containers, 

taking care to minimize agitation of the sample [Refer to attached “Recommended 
Sample Containers...” Groundwater Analytical].  Volatile organic compound (VOC) 
samples will be collected first. 

 
8. Samples will be logged in on an appropriate chain-of-custody form.   

 
9. All groundwater samples will be stored in a cooler or refrigerator at approximately 4ΕC. 

 The following blanks may be collected as required: 
 

Field blank: One field blank should be collected from each water source used for 



 4

sampling equipment decontamination or for assisting well development procedures. 
 

Equipment blank: One equipment blank should be collected prior to the commencement 
of field work from each set of sampling equipment used that day. 

   
  Trip blank: A trip blank is required to accompany each volatile sample shipment.  These 

blanks are prepared by filling a 40-mL VOA vial with distilled/deionized water. 
 

When sampling water for volatile compounds, care must be exercised to prevent loss of 
compound through evaporation and to control susceptibility to outside contamination.  
Precautionary measures include: 

  
1. Avoiding engine exhaust, gasoline containers, degreasing solvents, solvent-laden rags 

and noncompatible decontamination agents;  
 

2. Sampling bottles will only be opened at the time of sampling and quickly closed after 
collecting the sample, preventing aeration of the sample with the atmosphere or any other 
gas; 

 
3. Slowly filling bottles to capacity with sample and securing cap without entraining air 

bubbles; 
 

4. Inverting the bottle while tapping lightly to check for air bubbles; 
 

5. Adding additional sample to eliminate air bubbles, if present.  Repeating Steps 3 and 4; 
 

6. Placing samples on ice (approximately 4ΕC) immediately after collection in a dark, dry 
location;  

7. Segregating samples with a secondary barrier such as zip-lock bags, etc.; and  
 

8. Analyzing sample as soon as possible within the specific holding times after collection. 
 

Dedicated equipment is preferred.  Where impractical or cost-prohibitive, pump tubing will be 
decontaminated as follows: 

  
1. Pump non-phosphate detergent solution through system for two minutes. 

  
2. Pump clean hot tap water through system for two minutes or until clear, whichever is 

longer. 
 

3. Pump analyte-free water through system for two minutes. 
 

4. Seal tubing ends; wrap and label with date of cleaning. 
 

 
  
  

Soils 
 
 The procedures to be used when collecting and screening soil samples are outlined below: 
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1. Prior to sampling surficial soils, surface vegetation, rocks, leaves, and debris will be 
cleared from the sample point to allow collection of a clean soil sample.  If surficial soil 
samples are to be collected, a hand trowel or shovel will be used.  The sampling 
equipment will be decontaminated as outlined below. 

 
2.  Boring samples will be collected via drilling rig-operated split spoon procedures or from 

a hand held bucket auger.  Soil samples collected from excavations or test pits will be 
collected directly with a decontaminated sampling device. 

  
3. Soil samples collected for TOV screening will be placed in glass soil jars with aluminum 

foil placed under the screw cap.  Samples will be allowed to warm to ambient 
temperature before screening or will be screened in a heated vehicle after warming.  The 
jar will be shaken for fifteen seconds prior to warming and after warming to ensure 
proper headspace development.  Total organic vapors will be measured via a portable 
photoionization detector (PID) and their concentration recorded either on a Geological 
Borehole Log or Field Response Log. 

  
4. Soil samples will be collected into pre-labeled, laboratory sterilized and/or preserved jars 

and preserved in a cooler or refrigerator at approximately 4ΕC. 
 

5. Sample containers will be marked to indicate sampling date, time, location, and depth.  
Samples will be logged in on appropriate chain-of-custody forms. 

 
6. The stratigraphy of each soil boring and test pit excavation, and the construction of each 

monitoring well will be recorded by the on-site geologist on the appropriate Geologic 
Borehole Log (copy attached).  

     
When sampling soils for volatile compounds, care must be exercised to prevent loss of compound and to 
control susceptibility to outside contamination.  Precautionary measures include: 
  

1. Avoiding engine exhaust, gasoline containers, degreasing solvents, solvent-laden rags 
and non-compatible decontamination agents;  

 
2. Opening sampling bottles only at the time of sampling and quickly closing after 

collecting the sample; 
 

3. Placing samples on ice (approximately 4Ε C) immediately after collection in a dark, dry 
location;  

 
4. Segregating samples with a secondary barrier such as zip-lock bags, etc.; and  

 
5. Analyzing sample as soon as possible within the specific holding times after collection. 

 
 

 
Soil sampling equipment (shovel, auger, etc.) will be decontaminated between each sampling location 
with a potable water rinse, alconox soap wash, and a final potable water rinse. 
 
Drilling and excavating apparatus (augers, rods, casing, core barrels, backhoe bucket, and other 
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equipment coming in contact with the borehole or excavation) will be decontaminated between each 
boring and excavation.  If necessary, an alconox soap wash followed by a steam cleaning will be 
included. 
 
Sample Preservation 
 
To prevent or retard the degradation/modification of chemicals in samples during transit and storage, the 
samples will be refrigerated at or below 4ΕC in appropriately preserved containers.  Samples will be 
delivered to the laboratory by courier or by overnight delivery service. 
  
DATA MANAGEMENT 
 
Logging of Samples 
 
The accountability of a sample begins when the sample is taken from its natural environment.  Sample 
handling (chain-of-custody) records must be completed at the time of sampling.  The following chain-of-
custody procedure must be implemented by the Field Team Leader to assure sample integrity. 
  

1. The samples are under custody of the Field Team Leader if: 
 
  a. they are in his (or her) possession; 
 
  b. they are in view after being in possession: 
  
  c. they are locked up or sealed securely to prevent tampering; or, 
 
     d. they are in a designated secure area. 
 

2. The “original” of the sample handling form must accompany the samples at all times after 
collection.  A copy of the sample handling form is kept by the Field Team Leader. 

 
3. When possession of the samples is transferred, the individuals relinquishing and 

receiving will sign, date, and note the time on the chain-of-custody. 
 

The chain-of-custody will contain information to distinguish each sample from any other sample.  
This information will include: 

  
1. The project for which sampling is being conducted; 

 
2.  The matrix being samples (air, groundwater, soil, etc.); 

 
3. The sampling date and time; 

 
4. Field sample identification number and chain-of-custody identification number; 

 
5. The number and type of containers and the type of preservative used (if any); and, 

 
6. Signature of the person performing the sampling. 
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Each sample will be assigned a unique identification number or description, which will be marked on the 
sample container.  The chain-of-custody will be forwarded to the laboratory with the samples.  As a 
precaution against this record being lost or altered, the sampling personnel will retain a copy documenting 
all information up until the first change of sample custody.  This record will be filed in the project folder 
as maintained by the Project Manager. 
  
DISCLAIMER: The Quality Assurance and Quality Control Program outlined herein is intended as a field guidance document only and is not 
intended to represent techniques and requirements for all sampling procedures.  While BENNETT ENVIRONMENTAL ASSOCIATES, INC. 
makes every effort to keep our QA/QC Program updated, this document should not be relied upon as a guarantee or warranty representing the 
most recent policies and techniques used.  The United States Environmental Protection Agency and the Massachusetts Department of 
Environmental Protection should be consulted for sampling procedures relative to specific compounds.   
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BENNETT ENVIRONMENTAL ASSOCIATES, INC. 
LICENSED SITE PROFESSIONALS, ENVIRONMENTAL SCIENTISTS, GEOLOGISTS, SANITARIANS 

 
1573 Main Street, P.O. Box 1743                                                                                                               508-896-1706 
Brewster, MA 02631                                                                                                                             fax 508-896-5109

 

MONITORING WELLS SAMPLING LOG 
RESPIRATION ANALYSIS 

 
Date(s)                                                                  Job Name ________________________________ 
 
Location                                                               Job Number_______________________________      
                                                                                               
Sampler ______________________________                                                                       

Well Number Total 
Depth of 

Well 
(feet) 

Approx. 
Depth to 

Water  
(feet) 

Standing 
Water  
Height 
(feet) 

Length of 
screen 
above 
SWL 

HNU 
PI-101 
(ppm) 

Methane 
(%CH4) 

Oxygen 
(% O2) 

Carbon 
Dioxide 
(%CO2) 

Comments: 
 

          

          

          

          

          

          

          

          

          

          

          

          

Notes: 
 

 



REPORT NUMBER:

INSPECTORS DAILY RECORD OF WORK PROGRESS

Date:                                                                                                       

Job Name:                                                                                               Job Number:

Feature:

Contractor:

Type of Work:

Weather Conditions:                                                                               Temperature:  

Contractor's Work Force (Indicate classification, including subcontractor personnel)
Bennett Environmental Associates:

Non-conforming materials or work, field problems, inspections of previously reported deficiencies

Summary of construction activities

BENNETT ENVIRONMENTAL ASSOCIATES, INC.
LICENSED SITE PROFESSIONALS, ENVIRONMENTAL SCIENTISTS, GEOLOGISTS, SANITARIANS

1573 Main Street, P.O. Box 1743
Brewster, MA  02631

(508) 896-1706
fax (508) 896-5109

Equipment in use or idled (Identify which)

Materials or equipment delivered, quantity or pay items placed



BENNETT ENVIRONMENTAL    Project Name:    Sheet
ASSOCIATES, INC.    Project Location:    Boring No.
1573 Main St., P.O. Box 1743    Project Number:    Location
Brewster, MA. 02631    Surface Elev.

       Groundwater Readings Casing Sampler  Core    Start Date
   Date Reading Type    Finish Date

1 Size I.D.    Driller
2 Hammer Wt.    Inspector
3 Hammer Fall

Sample Sampling    Inches TOV Well Interpreted
Depth type-No. Depth (ft) Pen Rec    Blow Count 6" Reading Soil Description Specs Geology

5-ft

10-ft

15-ft

20-ft

25-ft

30-ft

35-ft

40-ft

45-ft

Sand       Cohesive Soils       Granular Soils    Sample Type SWL:   (+/-)
Gravel    < 2  = very soft     < 4  = very loose SS - split spoon NOTES:
Silt    2-4  = soft   5-10  = loose  ST - shelby tube
Top/Sub Soil    4-8  = medium stiff 11-30  = medium  AF - auger flights
Clay   8-15 = stiff 30-50  = dense  RC - rock core
Peat 15-30 = very stiff   > 50  = very dense  MA - microliners
Fill  > 30  = hard  HA - hand auger



Boring No. Well Point  Standpipe Test No.

Falling Head Rising Head Type of Test:___________

Project:      Site/Location:

Inspector: Date: Checked By:       Date:

Time:       Ground Elevation:            Reference Elevation: 

Casing  ID.:         Casing O.D.:

Depth of Boring (A):     Depth to Top of Test Section (B):

Depth of Groundwater Table (H):      Length of Test Section (L):

Type of Material in Test Zone (USC or OTHER):

Comments:

h  = H-X (falling head) Ho  = H-Xo (falling head)
or or

h  = X-H (rising head) xo-H (rising head)
Xo = X at t=0 TIME ELAPSED h/Ho WATER ACTIVE

TIME (t) DEPTH (x) HEAD(h)
2r

X

(H)

B
STATIC

A

L

2R

A, B, H&L are defined above

BENNETT ENVIRONMENTAL ASSOCIATES, INC.
LICENSED SITE PROFESSIONALS, ENVIRONMENTAL SCIENTISTS, GEOLOGISTS, SANITARIANS

1573 Main Street, P.O. Box 1743
Brewster, MA  02631

508-896-1706
fax 508-896-5109

BOREHOLE PERMEABLITY TEST 
Variable - Head Test



SIEVE ANALYSIS DATA AND COMPUTATION SHEET

Date:                                                                                                               Sheet         of          

Job Name:                                                                                                       Job Number:

Sample Number:

Sample Collected By:                                                                                    Sample Tested By:

Notes:  

SIEVE OPENING
IN

MILLIMETERS

SIEVE
MESH

WEIGHT RETAINED
IN GRAMS
(Cumulative)

PERCENT 
RETAINED
(Cumulative)

CUMULATIVE
PERCENT 

FINER

PROJECT
MANUAL

SPECIFICATION
(USCS)

2.36
2.0
1.0
.5

.25
.125
.075
PAN

8
10
18
35
60

100
200
PAN

Fine gravel
V. Fine Gravel
V. Coarse Sand

Coarse Sand
Medium Sand

Fine Sand
V. Fine Sand

Silty/Clay

PASSED MESH SIEVE
TOTAL

Sample Weight Wet:

Sample Weight Dry:

Percent Moisture:

Sample Weight Passed Through Sieves:  

BENNETT ENVIRONMENTAL ASSOCIATES, INC.
LICENSED SITE PROFESSIONALS, ENVIRONMENTAL SCIENTISTS, GEOLOGISTS, SANITARIANS

1573 Main Street, P.O. Box 1743
Brewster, MA  02631 fax (508) 896-5109

(508) 896-1706
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